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satellites hcilc‘iéigiig; by the Netiomal Asrousutics snd Spece Admini~
s:rsia.wwrwmﬁmm in the stwdy of the
space scisnces. They ceasist of basic spacscraft structures, tim
servicing subsystems, amd the experiments. The chservatory concept
Wmmmdnﬂu‘smumdﬁqu-
which can be used repestadly with meny different sets of sclentific
experiments im orbits chosen ¢o weet the needs of these exper iments.

It slso includes the development of checkout equipment, receliviag statioms,
tracking systems, dats processing equipment, and the varieus techniques
for providing the experimental dats to the sclemtists as rapidly aad
efficiently ss pessible for their emslysis.

Inherent in the observatory concept is the incluslon of well delisned
ad [lesible mechanicel, therucl, and electricel laterisces between the
si-ecerreit (structers plus o crszing subsystems}) and (he experiweats.
faus, it is gossible to scccuswuiste many Jdiffevent types of scientiilc
and technologicsl experiments prepéved by investigetors lecated throughout
the country, wittaout the need fo desiyn 8 new spececreft for eoch dew
wissicn.

The sramdard s acecrait consists of the foiloewing flve indivieuval
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i. The basic strwctwre withia whick the assenblies of the
othar aubsystemc snd experiments are moumted.

2. n&mmmwmmm
tory acsoxdiang te the aseds ¢f the experimenters.

3. A tharmsl contrel subaystes to maintain ths tesperatures
of the eaperinments and other assemblies within & desired
eperating ramge.

&. A power swpply for the experiments sud othexr subsystems.

S. A commmications snd dats handling subsystem te provide a
degrese of coutrol of the observatory from the grouad threugh
a redio command link, te conditicon snd store experimsmtal
and spacecraft eperatiomal data, mud to transmit these data
teo the groumd.

The sdvantages inherent in the concept of the standerdized orbiting

observatory sre susmarised &s follows:

1. Capsbility of sceoomodsting relatively large numbers of
directly and indirectly related experiments om ecch miszsion
for concurrently lavestigating the correlations between
different phenomens occurring at the ssme points in space.
For example, it will be possible to atwdy simultancously the
relationships between solar events, the solar plasma, the

esrth's rediation belt structure, aurorse, and the earth's

stwmapheric structure.
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2. Convenisnce to the axperimenters im desigaing his imstru~
mentstion by providing well-definmed interfaces between the
spacecrait suhsystems and the expexrimeats, therehy pex-
uitting the iategrstion of his experiments with s minfmums
of effort.

3. Impreved oparstisual sfficlieancy threugh the centinwed
evelution snd use of & grouad station mstwork, epsratisg
procedures, and data pProcessing equipsent and techmiques.

A. Ingxeved relisbility dwe to the repeatsd wse snd constamt
steap-vise improvemsnt ©f a basic spacecraft design in
follow-on missicas.

5. Reducad cost of follow-en missions, on sa experiment cest
per pound basis, since development of s new spacecraft for
eoach mission (s evoided.

6. rossibility of inclusion of a suell nusber of relatively
“high risk" experiments which meay be purely exploratory in

nature or which =mey be installed late in the program. The

sonevhet sasller probability of a positive return is
! accepteble in view of the fect that they will repreasent only
s small fraction of the total experiment load.
Three types of OUrbicing Observatories sre presently being developed
by X34 to meet the needs of its sclentific research progrem, che Urbiting

ftepphyaical (Gbserestory (0GG),



&

and the Orbitins Astrompmics]l Obgewvatery (0A0). The =pst aignificant
diffevence betwesn the observatories is in the characterfstics of the
altitude comtrol systems.
Zhe Orbiting Solex Ohssrvateriss

The 080 (Fig. 1), ss its name implies, is designed to study ths
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orientation is towaxrd the sum. Tbmﬂuﬁhthm%
including the sxperiments. It consiste of a f{lywheel~liks main body
with sttached arms, which is spun at a rate of 30 rpm to produce a lsrge
mement Of inertis sad a solar oriented section conteining the directional
sensors and soler pover source. 2 compressed jas jet systen maintaing the
spin rate and keeps the spin mxis directed sppromimstely perpendicular
toc the observatory-sun line. A motor rotstes the solar oriented sectien
relative £o the wala body section at the rate of wain body votation, but
in the oppesita dirccticsa, s0 thet the solar oriented zection aluwaye
pointes toward the sw:. The orfeatstion of the pointed experisents rela-
tive to the sun is wainteined with an sccuracy better thenm & fow minutes
of arc.

The 250 power syatem, as on the other cbservatories, ewsploys silieon
solar celle and & chemical battery to ssaist in regulating the voltage and
to grovide power when the observetory is eciipsed. The dats handliag
system coutoins & tape recorder for storsgze of dare fvom = complete orbit.
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timuous basis with & small ssmber of receiving statiems. \



The first 0S0 was sucesssfully placed into orbit om Maxch 7, 1962
Mmmﬂ»im:‘mm The orbit had a
33 degres imclisation and 4 490 kn altitude. It eperated perfectly wmatil
Nay 16, 1962, vhen its tape vrecovders failed. Real tise dats recovery
was pessibls en inte Juns, when radistion darkening of semsex optics
performad ia 0850-]1 included iavestigaticas of the X+ray spectrum frem 1 to
400 A, the gamns &y spectrus from 0.02 to 3 Mov and above 100 Mev, the
hydrogen Lywsm o line, neutrons, protoms, electrous, micrometeccites,
sod the emissivity stability of surfeces in a vacuum eswiromment. Mere
Solar Chservatoriss ave scheduled. In sddition, sn sdvenced COS0 ia being
developed in which the experisents will be able to scan the solayr dige, in

addition to painting toward its center as in USu-l.

The primery orieatation of the OGU (Fig. 2) is towerd the earth but
it also directs sensors towsrd ths sun and {n the plame of the orbit.
& nupber of boowus sre imcluded to permit the locstion of sensitive experi-
ment detectors away from the disturblug influence of the spacecraft. 7The
total weight of the OCU s about 430 kgm, including 68 kgm for the experi-
ments. The length of the main body iz approximately 1.7 =, while the
overall tip-to-tip length is 16 m. Torques for wm:ml are

yrovided by resction vheels sod gas jets. Horizon scanners, sus sensors,

aid rate gyros sense the errors &nd control the torgques.
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Tha OG0 data system is capable of preocasaiag and transmitting
snaleg and digital data at rates W to 64,000 hinaxy biss psr secend.
mmmmmmusmi.nnatmalmhm
ez sscond fex 24 howurs. The power system providas 50 watts aversge
pover for the amperimsnts in addition to that required for opsration
of the spacecraft subsystems.

A wide variety of experiments will be carzried by the OGO, including
those designed te imvestigats ensrgetic perticles, magnetic awd electric
fislds, dust, atmespheric structwre, the icucaphexe, metsorcisgy, sclar
Physics, astronomy, and spaca techmwiogy. A variety of orbits are
possible. The first observatory (the Eccentric Orbiting Geephysical
Ubservatory, EGO) will be lawached ia 1963 by an Atlas-Agena rocket from
Cape Cemaveral into s highly ecceatric orbit extending fromgggéékm &t
pecrigea to 110,000 km (17 earth radii) at spogee end having an imcline-
tion of 33 degrees. The second (the Polar Crbitlng Gecophysical Observateory
(P0GL) will be launched the following yesr from Californie by s Ther-Agenas

veiiicle laito & polar orbit having perigee and spogee helghts of sbout
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270 ku and 925 ke respectively.

& drawing of the VAU s shown in Flgure 3. It contsins & very
precise celestial srtitude control sverem capable of pointing the
cbeervatory with its telescopes and other sensors towerd 2 point on the
coleatisl sphere on ground command with an accurasy of several secends of
are. The torques for sttitude comtrol are produced primexily by § i

¢ unkend
resction wheals. Magnetic and ¢old gas imextia = e
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o 4kt r1d ot efoass angiler sisaiarion. The sttitwde eootrel errer

signals sre proeduced by a set of 6 star trackers and 3 cosputer, sud by
the telsscopes themselves for the fimest contrel. The attitwde comtrel
system makes axtensive uss of the telemelry systam, ground computers,

and the semsand link 0 position the cbservetery for prepsr exposure of
; the sxperiment detectors. The cantral body is about 3 meters lomg and

large emough to contain & 0.9 u dimmeter telescope. The oversll weight
of the GAC is sbout 1600 kgm.
) The solar paddies sre Simsd with zespect to the central body onxe
i the obgervatory (s in orbit. For a givea orientstion of the lomgitudinal
axis, the angle between the plane of the eslar cells aad the sun line is
maximized by rotation of the observatery about this axis.

Hawy types of astrouomicel sxperiments will be flown on the GAD,
iacluding those designed to study the infrared, ultravioletr, Zi-ray, and
gamms ray portiouns of the spectrum., 3Some of these will emgploy pboten

counting technigques to cbtein very high sensitivities.

The first CAC iz scheduled feor lmunch by an Atlas Agens vehicle from
oR \4€S,

Cape Cansveral in 19641 Its orbitr will be mearly circular, having a

hefght of 760 km sad =n {uclination of about 32 degrees.



